Abstract -Binding zinc (Zn) 
INTRODUCTION
Zinc (Zn) is the cofactor of several hundred metalloenzymes involved in protein and nucleic acid synthesis [27] . Zn deficiency leads to anorexia [30] , and affects tissues capable of rapid proliferation. A lack of Zn during critical prenatal and postnatal periods therefore impairs growth, bone and cerebral development [26, 30] , gastro-intestinal tract function and immunity. However, Zn deficiency can also be an isolated cause of reduced growth rate [32] .
Zn is mainly absorbed in the jejunum [ 1, 18] . Absorption depends on the dietary form of the Zn and on the presence of certain intraluminal factors. Thus, lactose and citric acid [23, 29] facilitate Zn uptake by the enterocyte, whereas phytates decrease Zn absorption [22] . Iron (Fe) inhibits Zn uptake and metabolism and Zn has a similar effect on Fe absorption [3, 11, 13, 17, 31] .
Binding Zn to ligands such as dietary proteins can keep it soluble and enhance its intestinal absorption. The hydrolysis of caseins yields caseinophosphopeptides (CN) which bind calcium via their phosphoserine residues [2, 33] . Other divalent cations, such as Zn and Fe, can bind to phosphoserine residues in proportion to their degree of phosphorylation and according to the cation [4, 9, 33] . These CN are normally found in the intestinal lumen during digestion [20, 21] . They are somewhat resistant to digestive enzymes [4, 5, 28] . In vivo studies on the influence of CN on mineral absorption have given conflicting results. CN improve calcium absorption in rats by preventing the precipitation of calcium salts in the small intestine [28, 35] but have no effect in the pig [24] . Other studies have shown them to have a limited effect on calcium absorption in the rat ileum [19] . p-CN [4] . Our previous studies showed that binding Fe to p-CN increased its net absorption by normal and Fe deficient rats and decreased the inhibitory effect of calcium on Fe absorption [25] . The addition of CN to a solution containing phytates also increases the absorption of calcium and Zn in rat pups [14] and in adult humans [15] .
The present study was performed to confirm in vivo the improved absorption of Zn in the presence of p-CN and to assess the influence of p-CN [2, 4] . ll3-CN 
DISCUSSION
Zn absorption in the jejunum [18] is influenced by Zn status [27] , owing to the synthesis of metallothionein, a cysteine-rich protein [8] . But [31] and by interactions with substances in the gut which enhance absorption, such as proteins and glucose polymers [27, 29] , or inhibit it such as phytates or other trace elements (Fe) which compete for common carriers [7] .
Athough caseinophosphopeptides (CN) positively influence Fe absorption [25] , they have given conflicting results on Zn absorption [14, 15] . The present in vivo study confirms that Zn bound to p-CN(l-25) is absorbed better than the widely used inorganic salt ZnS0 4 . This effect appears to be greater than previously reported [14] . We used a well-defined purified CN from (3-casein ((3-CN (1-25) ) to which Zn was bound and not just added [14] . The adult rats used in our work also differ from the rat pups and humans [ 14, 15] .
Our results also support our previous findings on This enhanced Zn absorption could be due to the Zn bound to soluble p-CN being protected from insolubilization during digestion [2] , or from interactions with other food in the gut, such as phytates [14] . P-CN 
